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Abstract: 
Wales has tremendous resources for renewable energy, but development has been 
hampered by inadequate energy policies. The goal of this project was to assist the Green Valleys 
Community Interest Company in developing a model renewable energy strategy for Wales to 
better meet UK climate change goals, promote the growth of a rural energy economy, and 
improve renewable energy success in the corporate and community sectors. Based on interviews 
with renewable energy experts in several countries, we identified three models of development: 
corporate invested energy, community invested energy, and community energy storage and 
management. We recommend that Wales pursue all three models and we identify various 
policies necessary to support this approach. 
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Executive Summary: 
Although Wales has tremendous opportunities for success within the renewable energy 
sector due to its wind, hydro, and solar resources, it currently lags far behind other countries in 
Europe and the UK. For example, in 2014, Wales produced about 16.3% of its electricity from 
renewable energy sources, while Scotland’s production was at approximately 38.0%. Several 
factors have inhibited the development of renewable energy in Wales. The power grid is at full 
capacity and severely in need of substantial investment and upgrades in order to accommodate 
distributed energy generation from renewable sources. This makes it extremely difficult to 
connect smaller, community-based projects to the established grid, since Ofgem expects them to 
pay for the necessary grid upgrades. Wales also lacks legislative power in planning and 
development for energy, which is largely under the control of the UK government, which means 
the approval process for projects is often long and convoluted.  Wales is also subject to the 
vagaries of the British government in setting tax policies and incentives, such as the Feed-in 
Tariffs (FITs), which severely constrain the returns on investments and may make some projects 
unviable.  Finally, there is a lack of engagement in community energy programs, which we have 
found to be very successful in other countries in increasing and encouraging renewable energy 
ownership and generation. 
The overall goal of this project was to create a set of strategies to help facilitate the 
development of the renewable energy sector in Wales, under the sponsorship of Chris Blake, 
Director of the Green Valleys Community Interest Company. To achieve this goal, we 
supplemented our review of the literature with interviews of sixteen renewable energy experts 
and policy makers in England, Wales, Scotland, Germany, Denmark, and the United States. This 
enabled us to gain a broad overview of the renewable energy sector in different countries and 
their governing systems, which we could then compare with Wales.  
We also attended the Community Energy Wales Conference in Cardiff, Wales on 23rd 
March 2016 and the Renewable Energy at a Community Level Conference in Newtown, Wales 
on 15th April 2016. On 20th April 2016, we conducted a site visit at the Tidal Lagoon Power 
office in Gloucester, which is the first large scale tidal energy project in England and has been 
receiving international interest. The project has been in the planning stages for the past five years 
and is set to begin construction within the next couple years in Swansea Bay. We spoke with 
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three key stakeholders how the project can benefit Wales economically and socially, their 
planning process, successes and failures when working with organizations in Wales, and how the 
process can be improved to promote more renewable energy projects. If the Swansea Bay trial is 
successful, five additional tidal projects will be e developed in different locations around the UK 
that will dramatically reshape of the UK’s renewable energy sector. 
Conclusions 
Based on our research, we concluded that there are really three primary models of 
renewable energy development that Wales might follow. We call these corporate funded energy, 
community invested energy, and community storage management. Each approach has distinct 
advantages and disadvantages that we discuss below. 
Corporate Funded Energy  
Corporate energy focuses on the use of private investment and ownership of renewables 
generation to bring the country forward. This is the most common approach in affluent countries 
of Europe and the United States. Large companies and private investors make all the necessary 
arrangements and pay wholly for the installation and operation of the renewables generation. In 
England, profit is made by selling the energy through the Renewables Obligation or Feed-in 
Tariff schemes depending on project size. Other countries have similar incentive schemes. These 
projects are mainly large scale and require an improved grid and appropriate energy policies to 
encourage investment. 
Community Invested Energy 
The community based energy solution is where the community invests solely by itself or 
through a co-op with a local company to build renewable energy systems within the community. 
This approach dominates at the community levels in Denmark and Scotland. Under this 
approach, communities receive revenues to regenerate their local area and invest in local 
priorities and developers benefit from a collaborative and cooperative relationship with 
communities. The energy generated is either used to lower electric prices within the community 
and/or the energy is exported on the local grid to other communities where it is sold, creating 
revenues for the company and co-operating community that generated the power. This approach 
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brings substantial long-term economic benefits to the community while also de-monopolizing the 
energy sector, promoting competition, and encouraging innovation and lower energy prices. The 
disadvantage to this approach is that the electrical typically grid needs to be upgraded and 
accessible to allow the community to export the energy. The grid improvements necessary to 
promote this model in Wales are beyond the resource of local communities and will require 
investment by central government and/or the large power corporations.  
Community Storage Management 
The third model is an alternative approach to the aforementioned community invested 
model that focuses on local use, storage, and management rather than the export of excess 
electricity to other communities via the grid. This solution is convenient in that it uses smart 
metering, battery storage, and energy supply and demand management to circumvent the need 
and expense of grid upgrades. Smart metering is used in combination with time-of-use tariffs 
(TOUTs) to better match electricity supply and demand. TOUTs set different price ranges for 
electricity during different periods of the day, based on peak and off-peak hours of energy usage. 
While the morning and middle of the day rate is similar to the normal tariff price, customers pay 
higher rates during peak hours of energy consumption, such as during the afternoon and evenings 
when most are home from work.  TOUTs are designed to discourage electricity use at peak 
times, shift consumption to off-peak periods, and reduce peak demand. Local storage of energy 
can assist further in reducing peaks in electricity export and demand. Community members can 
save money by charging batteries during off-peak hours and using the stored energy during the 
higher priced, peak hours of energy usage.  Using smart meters, TOUTs, and battery storage 
means that a community can design a renewable energy project to meet local demand without 
having to export excess electricity when local generation exceeds local demand or import 
electricity if local generation is less than local demand. 
Recommendations 
We recommend that Wales pursue all the three models (corporate owned energy, 
community invested energy, and community energy storage and management) in a three-pronged 
approach to developing renewable energy in Wales.  We believe this will maximize benefits, 
ensure a stable energy market, and promote community development.  Below, we identify a set 
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of recommendations at three levels of government that would allow Wales to advance such a 
renewable energy strategy. 
Welsh Government Policy  
We recommend that the Welsh Government implement policies that could be put in place 
to promote renewable energy use including time-of-use tariff regulation that changes prices of 
energy depending on peak demand times of energy consumption. A long-term energy strategy 
has been missing in Wales in recent years as it changes frequently therefore we suggest a more 
consistent, long term, strategy be developed. Our research has found an addition of single grid 
entities would combine communities to buy energy together and in bulk to save money and 
promote use of batteries and smart meters. Further support of better communication and research 
from the Welsh Government would help ensure constant development of renewable energy. 
Regulation to allow the personal sale of energy is needed for communities to profit off of the 
excess energy that is generated and not used. In other countries such as Denmark we have seen 
that renewables having preferential treatment in the market allows them to better compete with 
large energy companies and further promote renewable energy generation. 
UK Government Policy 
We recommend that the Westminster Government make improvements to the current 
power grid to allow for more energy projects to be attached with less contribution from the 
investor. The rate of Feed-in Tariffs has substantially dropped in recent years causing decrease in 
return on investment. If the FITs were to return to the previous rates, then it would cause many 
more small-scale projects to form. Currently any project larger than 5 MW needs to be approved 
by the Westminster Government. Therefore, further support of these larger projects as well is 
needed for Wales to succeed. Investments and promotion in batteries and micro-renewables 
throughout the entire UK would cause this technology to further advance. Lastly, improvements 
to land use registration would make beginning renewable energy projects simpler and easier. 
Community Endeavors 
We recommend Wales takes a strong approach on community energy projects as we have 
seen countries such as Germany and Sweden have renewables grow at the community level 
resulting in the entire country succeeding. A large aspect of promoting communal support is to 
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further document and communicate on the renewable energy process. Improvements to this 
process will help later projects in their endeavors through examples and experienced peers for 
advice and training. 
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1.Introduction: 
 There is an increasing need for alternative sources of energy generation. Current energy 
practices, such as burning fossil fuels, cannot be sustained in the long run. In recent years, there 
has been an increased awareness of the growing problem of rising carbon levels and the need to 
encourage more renewables. In regions all around the world, politicians, policy holders, and 
energy experts have begun to research and implement alternative options and technologies for 
renewable energy generation. In December 2015, 195 countries agreed to reduce their emissions 
of greenhouse gases under the Paris Agreement of the United Nations Conference on Climate 
Change. Prior to this agreement, many countries in the European Union and elsewhere had put 
policies in place to reduce the emissions of GHGs, especially carbon emissions from the burning 
of fossil fuels. In particular, countries such as Germany and Denmark have developed policies 
and programs to encourage the development of renewable energy. The UK has set a goal of 
reducing its carbon emissions by 80% by 2050, and England, Scotland, and Wales have 
developed various policies to try to achieve this national goal. 
 Wales has outstanding resources for wind and hydro in particular but generates only 10% 
of its total energy and 16% (Welsh Government) of its electricity from renewables. By contrast, 
Scotland has been much more aggressive in developing renewable energy resources which now 
contribute 30% to its total energy and 38% (Welsh Government) of its electricity needs. Many in 
Wales would like to more aggressively develop renewables but progress is hampered by factors 
such as limitations of the grid, opposition to turbines, and especially the UK central government 
control of Welsh energy policy. Wales would like to be able to take greater control of its own 
energy policies and development not only as a means to limit climate change but also as a way to 
promote community development. 
 In order to help address these issues, the team worked with the Green Valleys 
Community Interest Company to develop a model renewable energy strategy for Wales, which 
would align with UK climate change commitments and work to build a stronger rural economy. 
We began by researching the current scope, scale, and ownership of Welsh renewable energy and 
compared it to other regions in the UK and EU. We identified the political and structural barriers 
that have established the current Welsh renewable energy resource development. Finally, we 
identified best practices and key policies from other countries in the use of renewable energy 
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technologies in rural economic development. We used the information we have gained to outline 
a potential energy future for Wales that maximizes energy resilience, works to address fuel 
poverty, and improves the long term Welsh economy. 
 We built on our background research by conducting an extensive set of in-depth 
interviews with experts in the renewable energy sector from academia, industry, government 
agencies, and non-governmental organizations in Wales, Scotland, England, other selected 
countries in Europe, and the United States.1 Based on the literature review and interviews we 
developed a set of conclusions and recommendations that focus on future strategies for the 
Welsh Government to improve energy policies and practices to promote the use of renewable 
energy as a local community resource. 
 
 
 
 
 
 
 
 
 
 
 
                                                
1 A summary of the research methods can be found in Appendix I along with the interview 
preamble (Appendix II) and interview questions (Appendix III). 
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2. Country Comparisons 
United Kingdom Policy: 
By 2050, the United Kingdom as a whole seeks to reduce its greenhouse gas emissions by 
80%, relative to the levels in 1990 (Zapata-Lancaster, 2014, 129). In part, the UK hopes to do 
this by encouraging the development of renewable energy technologies and promotion of “green 
electricity” (fitariffs.co.uk). In 2014, 20% of the United Kingdom's electricity came from 
renewable sources with around half of this generation coming from wind turbines. Solar power 
in the UK almost doubled in 2014 with 650,000 installations ranging from solar farms to panels 
on homes and which collectively generate nearly 5 GW of energy (Press Association, 2015). The 
UK is also home to the largest offshore wind farm, the London Array, which provides power for 
nearly half a million homes (Shankleman, 2013). In 2008, the UK Government announced a set 
of financial incentives known as Feed-in Tariffs (FITs) to encourage the development and 
installation of renewable energy systems. The FITs scheme, taking effect in 2010, targets small-
scale electricity generation that is produced by means of renewable energy technologies. The 
government pays renewable electricity generators for all the energy they produce through 
projects with a capacity of 5 MW or less. Qualifying technologies include “solar photovoltaics, 
wind turbines, hydro-power, anaerobic digestion, micro-scale combined heat and power (micro-
CHP)” (Zapata-Lancaster, 2014, 130).2 The tariffs are administered by the Office for Gas and 
Electricity Markets (Ofgem), and are for anyone from homeowners to schools to businesses. 
The United Kingdom also promotes renewable energy generation through the 
Renewables Obligation (RO) scheme (ofgem.gov.uk). While the Feed-in Tariff scheme supports 
                                                
2 Using renewable energy technology for heating is covered by the Renewable Heat Incentive 
(RHI) rather than FITs. The RHI was implemented a year after the FITs. While the two are fairly 
similar in operation, there are a couple differences. The Treasury provides the funding for the 
RHI. Also, heat cannot be exported like electricity because a distribution grid does not exist for 
heat (rhincentive.co.uk). Under the RHI property owners with renewable heat technologies (such 
as solar panels, heat pumps, or biomass boilers) are paid for their measured heat output, based on 
technology type and size (rhincentive.co.uk). 
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small scale projects, the RO scheme is directed towards large scale projects. In the RO scheme, 
Ofgem regulates how electricity suppliers generate their electricity. Electricity suppliers are 
required to produce a certain fraction of their electricity from renewable energy sources. Ofgem 
awards Renewable Obligation Certificates (ROs) to energy suppliers based upon technology type 
and cost. Suppliers may trade certificates, but each must have a certain number annually. If a 
company fails to meet the certificate requirement, then they are faced with a “buy out” fine. The 
funding from the buy outs is what keeps the RO scheme running. At the end of each year, energy 
suppliers may receive some of the remaining funds if they had made large-scale contributions to 
renewable energy generation (ofgem.gov.uk). The FITs and RO schemes operate in all 
jurisdictions of the UK, including Wales, England, Scotland, and Northern Ireland, but the 
financial incentive schemes are only one factor in the effort towards renewable energy 
generation and the reduction of greenhouse gas emissions. Hindering factors exist as well, such 
as the lack of full authority in the planning and developing process of renewable energy systems, 
specifically in Wales. 
At the same time that the UK is trying to encourage renewables to reduce greenhouse gas 
emissions, the government has created many impediments. The first of these problems is the 
continuous changes to the FITs, originally they grew the energy sector but recent revisions have 
caused growth in the renewable sector to stall. When communities try to develop renewable 
energy projects they run into a variety of problems including acquisition of land and planning 
permission as well as community distrust brought on by previous experiences with large scale 
energy developments. Lastly, if a project does so through the planning process, those projects 
most likely run into the problem that the grid needs upgrading at enormous and prohibitive cost. 
Changes in the FITs have had dramatic impacts on the development of renewable energy. 
“[The Feed-in Tariffs] creation was one of those key moments where communities and 
individuals were suddenly incentivized to get involved with energy and it was a major turning 
point for UK renewable energy”(Johns, Chapter 21, para. 30). The creation of the FIT meant that 
the building and use of small-scale renewable energy sources started to rise dramatically across 
the UK. It “went from around 10,000 installed systems in 2010 to 650,000 in about three 
years”(Johns, Chapter 21, para. 32).  Although the FITs helped build the renewable sector “less 
than 1% of the value from FITs has gone to the community”(personal communication with 
Nicholas Gubbins, 4/19/2016). The FITs then changed multiple times and the recent phase out of 
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tariffs is continuing to disrupt development. “The industry that sprung up to deliver these 
projects has shrunk back to what it was before the FIT arrived, with many bankruptcies in the 
sector as a result”(Johns, Chapter 21, para 33). The constant changes to the regulatory regime 
make it a challenging task to invest in renewables. “Projects happen because of the determination 
of the individuals involved and in spite of the government, not because of it” (Johns, Chapter 21, 
para. 45). Most communities were not able to take advantage of the FITs because they were 
unable to get the appropriate loans before the FITs changed substantially. If improved, stable 
energy policies could be established the renewable energy sector would be better able to flourish 
within the United Kingdom. 
The problem with the planning processes it that “putting in a planning application on [a 
renewables project] in the UK is not a straightforward process. It is expensive and takes a lot of 
time” (Johns, Chapter 21, para. 12).  Often an application may have to be done multiple times if 
anything changes in the process. The delay can jeopardize the project. In his book, Energy 
Revolution, Howard Johns cites an example when “Adam worked with a commercial developer 
to get the project through planning, but as their planning permission came through the 
government changed the support programme for solar and that would mean the project was no 
longer viable” (Johns, Chapter 21, para. 16). Not only does the project never end up getting built 
but all of that time was wasted trying to plan the project when it could have been used planning 
another feasible project. 
In the United Kingdom there is substantial distrust of renewable energy within the 
communities because of previous government decision to allow predominantly privately-owned 
enterprises to monopolize the energy sector.  This distrust can be seen by the dialogue of Keith 
Boxer, leader on the Baywind Energy co-operative, when he talked about his work on his project 
and what people thought of it when he said “you’re doing something that’s good for people; it’s 
good for the community; it’s good for the environment and a lot of people are saying: ‘What are 
you doing? Go back home to Sweden, you’re only here for our subsidies. If it was a good idea, 
we’d already be doing it.’ I was ambushed in meetings, for example. At one house I was 
expecting to speak to the people in the household about the project and there was a whole posse 
there of people who wanted to lynch me”(Johns, Chapter 21, para. 5). Johns argues that distrust 
in the community has been brought about by the operation of large multinational companies 
coming into communities and building large renewable energy sites while the energy and profits 
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go elsewhere. This has been a major issue in many communities in both Wales and England, 
while community support for renewables has been stronger in Scotland where government 
policies have encouraged greater community-based renewable energy development. In 2003 
Scotland passed the Land Reform Act, which established statutory public rights of access to land, 
and created provisions under which bodies representing rural communities may buy the land to 
which those communities have a connection (Scotland, Background to the Land Reform Act in 
Scotland). This allowed communities to control the land and use it for community purposes, 
including energy generation. Nicholas Gubbins, Executive Director of Community Energy 
Scotland (personal communication, 4/19/2016), emphasizes that the greater levels of community 
trust in Scotland compared with the rest of the UK has allowed greater development of 
community based energy.  As a result, Scotland is on track to generate 500 MW of renewable 
community-based energy by 2020.  
If the project gets through the planning stage it then has to deal with the state of the grid 
in Britain, which is arguably one of the largest impediment to the development of renewable 
energy.  As noted by Farrell “Britain’s antiquated electricity grid is stopping renewable energy 
projects connecting to the system, threatening the country’s prospects for a low-carbon future, 
the solar power industry’s trade body has warned” (Farrell, 2016). The grid has become such a 
problem that many renewable projects have been stopped in the planning process because of the 
extremely high connection costs entailed. Ashley Seager, a director at solar energy firm Sun4net, 
said “for about 80% of [renewable energy] projects, grid connection was too expensive to make 
them viable.” One of these more non-viable projects was the Green Valleys Community 
Investment Company small 18kW peak capacity micro-hydro scheme in the Brecon Beacons, 
which would have cost them £5.7 million to connect to the grid (Blake, 2016). Considerably 
small project like this one will not have a major effect on stopping global warming although the 
long-term economically benefit that this project brings to a community is substantial.  
The larger problem of grid development is that the improvements are not being paid for 
by the companies who have attached projects to the grid and created the capacity problems, the 
government which is trying to push for more renewables, or the network operators. Rather, if the 
addition of the renewable energy projects exceeds grid capacity, those projects are required to 
bear a share of wider reinforcement up to one voltage level about the point of connection. If a 
part of the grid is at capacity and a small-scale renewable energy project wishes to connect, the 
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project will be expected to contribute to a large portion of the cost for grid upgrades regardless of 
the fact that most of the energy in the grid is being produced by other generators, including the 
Big Six - the large-scale energy suppliers for the majority of Britain. The privatized network 
operators see no reward for risking their shareholders money on speculatory grid investment just 
for the purpose of benefitting the public. Ofgem agrees with the fact because their main goal is to 
protect consumer interests. As a consequence local network operators are not allowed to make 
investments into the grid, which would in turn increase the price of electricity. The other 
problem with investing in the grid which is outlined by senior Ofgem employee James Veaney is 
that the “costs of building the grid would be repaid over forty years” (personal communication, 
4/5/2016). This is a very long pay-back period, especially when the future of renewable energy 
in the United Kingdom is still very clouded. The government has been busy selling the idea of a 
future (i.e., increased renewables and ambitious carbon reductions) that it cannot deliver based 
on the current state of the grid. Individuals and communities have been trying to take advantage 
of the government incentives by connecting low carbon distributed generation to the grid 
although the only thing that has come out of it is a rural grid, which is too ‘full.’3 Ofgem and the 
distribution companies have been aware of this problem for years. In rural areas where 
renewable generation is often the most effective is where the grid wire is the thinnest and can 
carry the lowest capacity which has caused for the grid to hit capacity not because of usage but 
because of energy creation and distribution. Ofgem’s solution has been to encourage individuals 
to invest in renewable generation assets where cheap connection costs are available, even if the 
location is less than optimal for renewable generation, and deter projects where grid investment 
is required.  
The problem coming in the future is not raising the capital to complete the work but that 
it “would still take 6 years, at best, before capacity is available”(Blake, 2016, 2). So even though 
Ofgem has succeeded at keeping electricity prices lower for the consumer, they have actually 
hurt the consumer financially because Ofgem stopped them from taking advantage of the 
government financial incentives to develop renewable energy, such as the FITs, which are now 
                                                
3 The term ‘full’ is used to describe the grid capacity because the amount of electricity on the 
system is reaching the maximum capacity which it can hold meaning that no other electricity that 
is being generated from renewable sites can be added to the system without making 
improvements to it. 
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being cut. This problem has also hindered the United Kingdom in reaching the goal set by the 
European Union to reach 30% electricity generation through renewables. 
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Wales: 
I. Welsh Government and Policy 
A shift of legislative power in Welsh administration was implemented after the passing of 
two Government of Wales Acts (GoWAs). The National Assembly for Wales was established 
through the GoWA 1998. The devolution of Welsh power took place later in 2006 with the 
passing of another GoWA. “The Government of Wales Act 2006 replaced the corporate body 
with a new National Assembly for Wales and a separate executive, the Welsh Assembly 
Government, made up of ministers who are members of, and accountable to, the Assembly. The 
statutory name for the executive remains the Welsh Assembly Government although since May 
2011 it has been known simply as the Welsh Government” 
(https://www.gov.uk/guidance/devolution-settlement-wales). Additionally, the government 
gained enhanced legislative powers by means of the Assembly Act provisions. There are twenty 
devolved areas, or “subjects”, of responsibility in which the Welsh Government can enact laws. 
Subjects range from rural development, to economics, to social welfare; however, the list 
excludes changes to major energy infrastructure. All other legislative matters remain under 
control of the United Kingdom Parliament (Devolution settlement: Wales). 
Although the Welsh Government has recently gained some legislative powers, its control 
over energy generation is still limited. According to the National Infrastructure Directorate, the 
UK is in charge of any energy project over 50 MW onshore and 100 MW offshore (Pearson and 
Winter, 2013, 4). The final decision about these larger developments is left to the Secretary of 
State (Pearson and Winter, 2013, 4). Thus, the Welsh Government only has authority over 
smaller scale projects. Full devolution of power is necessary for Wales to reach its full potential, 
regarding renewable energy production. With an increase in control over policy change, Wales 
will be more able to make the transition towards renewables and away from fossil fuels. In 2010, 
the Welsh Government published an Energy Policy Statement, ‘A low carbon revolution,’ that 
set targets (Table 1) for renewables (Pearson and Winter, 2013). According to a high-ranking 
member of the Welsh Government, “Our policy is to support the long term transition to low 
carbon energy sources, and to maximize the benefit for Wales from its natural resources whilst 
ensuring their resilience” (personal communication, 4/18/2016). By 2020, the Welsh 
Government hopes to have a total installed capacity of 22.5 GW through technologies such as 
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onshore and offshore wind, biomass, tidal range, tidal stream/wave, and local electricity 
generation (Pearson and Winter, 2013, 4). It’s important to note that much of the large scale 
generation and economic benefits tend to flow out of Wales to large UK national or 
multinational entities with little direct or indirect economic benefit to Wales or the specific 
communities in which the facilities are located. The Welsh Government also seeks to educate its 
population about “green” energy practices in order to raise awareness about the threat that 
increasing carbon emissions pose and to inform them about what they can do to help on an 
everyday basis. 
Table 1: Renewable energy potential for Wales, set out in ‘A low carbon revolution’ policy statement, 
2010  
Source: Pearson and Winter (2013) 
 
From 2004 to 2011, gas accounted for between 30 and 50% of electricity generated in 
Wales in any given year (Pearson and Winter, 2013, 6). Coal and nuclear power followed gas, 
both individually accounting for about 20% of electricity generation over the given period (see 
Figure 1). Renewable energy sources, however, only accounted for about 8% of electricity 
generation from 2004 to 2011. As depicted in Figure 1, the percentage of electricity generation 
from renewable sources has increased slightly over time, while that from gas fuel has started to 
decline. Wind is the primary source of renewable energy in Wales, whether it is onshore or 
offshore (see Figure 2). An annual sum of £150 million was being contributed to the Welsh 
economy by 2010, solely from wind power (RenewableUK Cymru). Additional sources of 
renewable energy include, but are not limited to, hydro, solar, tidal, and biomass technologies. 
As of 2013, there were 90 operational renewable energy projects in Wales, with a combined 
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capacity of 760 MW (Pearson and Winter, 2013, 12). There are an additional 72 projects that 
have been approved, potentially reaching up to a total capacity of 2,200 MW (Pearson and 
Winter, 2013, 12). The number of renewable projects, relative to type and planning status, are 
shown in Figure 3. Due to the FITs imposed by the United Kingdom, it should be noted that as of 
2013 an installed capacity of 93 MW is eligible for the tariff (Pearson and Winter, 2013). That 
means that 93 MW of the electricity generated by renewable sources are from small scale 
projects and may be paid for their electricity production. 
 
 
Figure 1: Generation of electricity by fuel type in Wales, 2004-2011 
(Source: Pearson and Winter (2013)) 
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Figure 2: Electricity generated from renewable sources in Wales, 2003-2011 
(Source: Pearson and Winter (2013)) 
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Figure 3: Number of renewable projects in Wales, by technology type and planning status (June 2013) 
(Source: Pearson and Winter (2013)) 
 
Table 2: Number of renewable projects in Wales, by generation capacity and planning status (June 2013) 
(Source: Pearson and Winter (2013))
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Based on two publications by the Department of Climate & Energy Change from 2015, 
more recent data for energy trends in the UK exists. In regards to Wales specifically, the share of 
total electricity generation contributed from renewable sources grew from about 10.3 to 16.3% 
between 2013 and 2014 (see Table 3). The total installed capacity of renewable energy sites in 
Wales was about 1,800 MW in 2014, of which 1,200 MW was generated from wind power (see 
Figure 4). From those renewable energy technologies, Wales generated about 3,400 GWh of 
electricity in 2014, of which 2,300 GWh was, again, from wind power (see Figure 5). The total 
electricity generation for Wales in 2014 was about 20,000 GWh (DECC, 3). Thus, renewables 
only accounted for a small fraction of the total energy generation. Solar PV accounts for the 
largest number of renewable technology sites, with about 39,000 out of 40,000 sites total 
(DECC, 2). Of the near 600 sites that are not solar PV, wind power is responsible for about 500 
of them. While there are many solar PV installations in Wales, they only generated about 400 
MW of the total electricity for 2014. While solar PV technologies are beneficial and easier to 
install for local communities, wind turbines tend to produce more energy more efficiently as long 
as the wind is blowing. 
Table 3:  Percentage of electricity generation accounted for by all renewables, by country, 2011-2014 
(Source: Department of Energy & Climate Change (2015)) 
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Figure 4: Renewable capacity by country, 2014 
(Source: Department of Energy & Climate Change (2015)) 
 
 
 
Figure 5: Renewable generation by country, 2014 
(Source: Department of Energy & Climate Change 2015) 
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II. Energy Policy Problems 
The Welsh have suffered a variety of problems in developing their renewable energy 
systems, but one of the biggest has been the delays in the planning process. The renewable 
energy industry has been extremely concerned about the length of time for both the planning 
authorities and planning inspectorate to approve projects. Timing is a major determinant of 
success and uncertainty about timing can deter investors and inhibit the development in the 
industry. 
After 2011, some powers of the British Government, such as the responsibility for spatial 
planning policy and decision-making, were devolved to the Welsh Government. While this has 
allowed Wales to develop a plan for future renewable energy practices energy policy remains 
under UK control. This creates a very strange dynamic within the Welsh Government, which 
cannot always be sure if the British Government will accept their plans as part of the nation’s 
overall energy policy (Energy Wales: A Low Carbon Transition). This creates a very complex 
political environment and “can sometimes exacerbate conflicts and interactions between policy 
rationales, objects and impacts” (Laurentis, 1992, p.19). This has occurred in many different 
instances such as when English farmers were allocated funds to boost the biomass sector but 
these funds were not also allocated to Welsh farmers who were performing the same practices 
(Energy Wales: A Low Carbon Transition). Another problem in Wales is the trouble involved in 
gaining planning permission within communities. Many individuals, landscape groups, and 
agencies responsible for protecting local habitats have opposed the installation of wind, hydro, 
and biomass systems. This problem has been exacerbated with the issue of public awareness in 
respect to the need and use of renewable energy, which in turn has created trust issues between 
the industry, research community, and Welsh Assembly Government and has deterred 
individuals from getting involved in the renewable energy industry. The last major problem is 
the power to control and regulate the grid that connects large scale energy development and the 
electricity transmission network lies not with the Welsh Government but instead the UK 
Government. This means the Welsh Government does not have control over the energy produced 
in Wales, who uses it and who it benefits. 
As previously outlined in the United Kingdom section one of the major problems in the 
development of renewable generation is the existing grid infrastructure. In Wales the “north and 
south are effectively served by quite separate east-west based electricity transmission grid 
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networks, with the mid Wales grid coverage being especially weak” (Wales, n.d., 19). With 
many of the new large wind farms developments are being built in rural areas and in for many of 
these projects major grid improvements will have to be made. In mid and north Wales developers 
have been encouraged to discuss their plans with the grid operators because the grid companies 
can determine the best place to build new connections to the grid system. The problem is new 
connections cannot be made to the grid because it is already running at capacity in many 
locations within Wales. The constraints of the electrical grid sections can be seen in the maps 
and the key below.
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Figure 6: South Wales Distributed Generation Key and Map 
(Source: Western Power Distribution. (2016). Distributed Generation EHV Constraint Map)
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Figure 7: South West Wales Distributed Generation Constraint Key and Map 
(Western Power Distribution. (2016). Distributed Generation EHV Constraint Maps)
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Figure 8: East Midlands Distributed Constraint Key and Map 
(Western Power Distribution. (2016). Distributed Generation EHV Constraint Maps) 
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Figure 9: West Midlands Distributed Constraint Key and Map 
(Western Power Distribution. (2016). Distributed Generation EHV Constraint Map)
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These maps illustrate the problem with the Welsh grid structure especially in rural areas 
where renewable generation projects are easiest to build and most productive. As explained in 
the previous section about the problem with the grid system in the United Kingdom the grid 
system will not be fixed any time soon causing more problems with renewable generation in the 
future.  
III. Renewable Energy Plans 
Wales has some of the best assets for many renewable energy resources (Welsh 
Government 2012) and the Welsh Government is trying the enact policies to attract additional 
investment in renewable energy projects. Wales has significant wind resources, enormous wave 
and tidal energy potential, some of the best solar resources in the UK, substantial capacity for 
more biomass and hydro, and expertise in the nuclear industry (Energy Wales: A Low Carbon 
Transition, p.9).  Wales also has major infrastructure assets such as its deep-sea ports and gas 
infrastructure (Energy Wales: A Low Carbon Transition, p.13). Wales needs to take advantage of 
these opportunities and improve its policies encouraging people to invest in renewable energy 
(Energy Wales: A Low Carbon Transition). 
Wales is trying to be innovative in the ways it develops its renewable energy initiatives, 
programs, and plans. The Welsh Government is striving to ensure that the regulatory process is 
simple and efficient and provides businesses with clarity and stability. The Welsh Government is 
trying to ensure the UK Government supports its plans and provides investment, which will 
allow more large-scale projects in Wales but under Welsh control. Wales wants to assure that it 
makes the most out of their renewable resources and also maximize the use of the renewable 
energy that is produced. The Welsh Government wants to provide leadership to make sure the 
investors, regulators, and decision makers are able to conduct business easily and maximize 
benefits for the Welsh economy. They are trying to promote “innovation, research, development 
and commercialization in the areas that offer the greatest potential for long-term benefit for 
Wales (Energy Wales: A Low Carbon Transition, p.11).”  The Welsh Government will continue 
to engage the UK Government and Ofgem to ensure that the energy development in Wales is 
supported making it easier for policies and improvements to occur this is especially important in 
the work Wales is performing with National Grid, our Distribution Network Operators, and 
 27 
others to improve their energy infrastructure/grids so they can become more independent in their 
use of the energy they produce from renewable resources. 
The Welsh Government has also brought together groups focused on protecting natural 
resources and licensing their use for energy generating, to set up Natural Resource Wales 
(NRW). “This body has the same duty as Welsh Government under the Wellbeing of Future 
Generations (Wales) Act 2015 to make decisions with regard to the economic, social, 
environmental, cultural and long term wellbeing of Wales. This has helped streamline the 
permitting process, and reduced costs for both NRW and for developers “ (personal 
communication with a high ranking Welsh Government Official, 4/18/2016).   
The last major thing the Welsh Government has done to help build renewables is to 
collaborate Scotland. “Welsh and Scottish officials meet and speak regularly, and we learn from 
each other on energy matters”(personal communication with a high ranking Welsh Government 
Official, 4/18/2016). Wales finds the Scottish Climate Xchange very useful as it gives them an 
insight into Scotland’s priorities in development and publication into progress of energy projects.  
They have also discussed supporting community scale energy generation with the Scottish to 
learn from their experience in providing support and finance. 
IV. Research and Development 
         Wales has a very strong R&D capability which is based in the many college universities 
throughout Wales. This can especially be seen in the newly created Institute of Energy in Cardiff 
University with its staff which is internationally known for their expertise in energy supply and 
has been leading the way in research for developing wind harnessing technology and wind 
energy generation. The many universities are now also combining their research efforts under the 
Wales Low Carbon Research Institute (LCRI). “The LCRI is an independent all Wales 
collaborative body formed by research groups from the Universities of Cardiff, Swansea, 
Glamorgan and Bangor, and from the Institute of Grassland and Environmental Research 
(Laurentis, 1988).” This collaboration allows for Wales to make greater breakthroughs in 
renewable energy because multiple groups are not working against each other to complete the 
same project first but instead working together to finish these projects quickly and in the best 
way possible for Wales. These universities aren’t just researching and developing new 
technologies but they are also training students who will be able to go out into the workforce 
 28 
after graduation and make a difference. These efforts are going to create a brighter future for 
Wales in the renewable energy industry. 
V. Tidal Lagoon Power 
 Tidal Lagoon Power is currently in the final stages of the planning process for a first of 
its kind, large-scale renewable energy project to take place in Swansea Bay. If the Swansea Bay 
tidal power trial is successful, action will be taken to move forward on a series of five 
comparable tidal projects in the UK. Prior to our site visit, we conducted thorough research of 
the project in order to be able to ask informed and relevant questions at the site. We found that 
after the construction of a man-made wall consisting of about 16 turbines, the project would have 
an installed capacity of 320 MW - enough to power more than 155,000 homes in the area. 
Furthermore, more than 236,000 tonnes of CO2 would be saved each year and a significant 
amount of employment would be generated for the surrounding Welsh communities. 
 During the site visit, we spoke to three members of the Tidal Lagoon Power team, each 
with different expertise regarding the Swansea Bay project. First, we were introduced to the 
technology selection process. A number of turbine designs have been built and tested in order to 
generate the most optimal hydraulic efficiency. Turbine heads generally operate at a fixed, 
constant speed in order to maintain synchronicity with the 50 Hz power requirement for grid 
connections in the UK. It is necessary for the speed to be constant due to the fact that turbines are 
directly ‘coupled’ to the grid the majority of the time. However, the technology team at Tidal 
Lagoon Power has developed a design that allows the turbines to be decoupled from the grid, 
granting them the opportunity to generate better hydraulic efficiencies from variable speeds. 
According to Mike Case, Head of Turbines, the trial model in Swansea would extract about 60% 
of the maximum energy potential, which is very high for a renewable energy project (personal 
communication, 4/20/2016). The maximum energy potential for a completed tidal project in La 
Rance, France, being one of the best in the world to date, was only about 20%. 
 Next, we spoke in much greater length regarding general restrictions and opportunities 
found during the planning process. The biggest dilemma for Tidal Lagoon Power, as stated by 
Development Director Tessa Blazey, is that there is “no national policy statement to work under” 
(personal communication, 4/20/2016). This causes the planning process to be even longer and 
more drawn out. First, grid connections need to be able to be established and the construction 
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process must be proved to be feasible. Next, all of the design assortments have to be presented 
for review to the project stakeholders, as well as experts in the field. Then, a multitude of 
environmental assessments and surveys are required to be conducted. Once this is accomplished, 
an expert model can be made in order to make final assessments. Only then can the five-year 
construction period begin.  
The project has however been successful thus far in the planning process. Under Planning 
Act 2008, the tidal project trial is deemed a ‘nationally significant infrastructure project’ (NSIP), 
causing it to be managed under the UK’s Planning Inspectorate. Local authorities are consulted 
with, but the UK’s Secretary of State for Energy and Climate Change holds the necessary 
authority to grant Tidal Lagoon Power the Development Consent Order (DCO). Due to the fact 
that Swansea Bay is situated in Welsh waters, the project is required to also have a marine 
license. The license is granted on behalf of the Welsh Government, through Natural Resources 
Wales. Both the development consent and marine license applications were accepted in 2014. A 
number of environmental permits are also needed in order to begin construction. Tidal Lagoon 
Power is tackling this aspect through their Ecosystems Enhancement Programme (EPP), which is 
crucial to tidal power because of the impact it can have on marine life within the lagoon. 
In conclusion, we obtained first-hand experience and an in-depth look into renewable 
energy policy and practice from the site visit. The tidal lagoon is a prime example of potential for 
“nationally scaled infrastructure with locally scaled benefits,” as stated by a chief executive of 
the company. The project offers opportunities to make improvements to the community, aside 
from the renewable energy sector. Fifty-six million pounds are being invested into the public 
realm, resulting in this generally private location to become more publicly accessible. An 
educational skills and training element will be incorporated into the construction process in order 
to inform visitors of the lagoon, the process and works of the renewable energy technology. On 
top of the tidal lagoons walls there will be bike and running paths, fishing locations, and an array 
of art from around the world. They expect around 100,000 visitors per year to come and see the 
tidal lagoon project and learn about the technology. There is also a possibility of building a 
national water sports center within the lagoon, which would attract people from around the world 
and generate even more income for the economically needful Swansea area. If the tidal lagoon 
project is successful, an even larger scale lagoon is set to be built next in Cardiff. The wall in 
Cardiff would be about two and a half times the length of that in Swansea Bay with about 90 
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turbines. This lagoon would generate enough energy to power the equivalent to all of the homes 
in Wales. It was mentioned during our visit that the Cardiff lagoon project could essentially be 
comparable to the scale of a nuclear power plant. The lagoon trial is now being viewed by DECC 
as less of a ‘project’, but more of a ‘strategic option’. We determined that these tidal projects 
have so much potential because they are long-term, predictable, and reliable as long as we have 
the moon to move the tides. The primary risky bit is the development stage. We were told that 
this project hasn’t happened in the past most likely because of the very high investment costs. 
All in all, the community has been incredibly supportive, there has been recent international 
interest, and the only questions for negativity are environmental concerns and the methodology 
for construction but if this project is a success it could change the energy sector completely. 
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Scotland: 
Scotland is at the forefront of renewable energy practices within the United Kingdom. 
Scotland’s contribution to UK renewables supply is much greater than its share of total 
population “for instance over 60% of onshore wind capacity is in Scotland, as compared to its 
population share of less than 10%” (Keay 2013, p.3). The Scottish Government has set a goal of 
meeting 100% of its electricity requirements from renewable energy by 2020. Scotland is aiming 
to generate enough power through renewable energy that it will be able to match or even exceed 
the country’s demands and export energy to the rest of the UK. As shown Figure 10, Scotland 
continues to push forward and develop new projects to produce renewable energy. The figure 
below shows the dramatic increase in renewable energy capacity built in Scotland in the last 
fifteen years. 
 
 
Figure 10: Renewable Capacity Installed (MW), Scotland, 2000-2015 
(Source: Scottish Government (2015)) 
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The Scottish Government is a major proponent of renewable energy. “With initiatives 
ranging from the Community and Renewable Energy Scheme (CARES) to the District Heating 
Loan Fund and Wave Energy Scotland, the Scottish Government and its partners are helping to 
initiate and support a wide variety of renewables projects, and to encourage innovation and 
technology development” (Scottish Government (2015), p.12). These initiatives have created a 
positive business climate that encourages additional private investment and has allowed the 
Scottish Government to set such lofty goals. 
 
I. Community-Based Energy  
  The main ambition of the Scottish Government is to encourage more community-based 
energy projects within a whole system approach, and promote opportunities for community 
ownership and control while at the same time realizing that these projects are risky because of 
high capital cost and potential delays in grid connection. “The challenge is to encourage 
Scotland’s communities to grasp the opportunities of a whole systems approach to community 
energy and create local energy economies” (Scottish Government (2015), p.3). Community 
benefits payments have already helped in the growth with a community baseline line of £5,000 
per MW from commercial projects. In the last year over £9 million has been provided to Scottish 
communities for onshore renewable energy projects (Scottish Government (2015a)). Nicholas 
Gubbins adds to this saying that “renewable energy allows revitalization of the community and 
economical reliability that will last for a long time to come"(personal communication, 
4/19/2016). Some of the previously stated risks can be offset if communities build projects with 
shared ownership between communities and commercial developers. The goal is to have to make 
the projects mutually beneficial. Communities receive revenues to regenerate their local area and 
invest in local priorities and developers benefit from a collaborative and cooperative relationship 
with communities. The Scottish Government is supporting these community projects through the 
Community and Renewable Energy Scheme (CARES), the Renewable Energy Investment Fund 
(REIF), and the Local Energy Investment Fund (LEIF). CARES, delivered by Local Energy 
Scotland which a non-profit organization, aims to provide support from beginning to end through 
finance and mentoring. REIF, delivered by the Scottish Investment Bank, “is a capital support 
mechanism, offering loans, guarantees and equity to commercial renewables developers and 
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community groups at market rates to address market failure in priority areas” (Scottish 
Government (2015a), p.4). The local Energy Investment fund, also delivered by REIF 
(Renewable Energy Investment Fund) or Scottish Investment Bank, is running as a pilot in 2015-
16.  The purpose of the scheme is to buy stakes in commercial projects on behalf of 
communities, which may not have the funds up front to invest in energy projects.  Subsequently, 
the communities can buy back the stakes from LEIF over an extended period of time and benefit 
from the revenues the projects generate. These programs form the backbone of the Scottish 
Community Energy Empowerment Program (Scottish Government (2015a), p.4). The Scottish 
Government's ambition is to see “500 MW of energy in community or local ownership by 2020” 
(Scottish Government (2015a), p.6). The total value of the target has been independently 
estimated at up to £2.2 billion over the operational lifetime of those projects. These projects will 
allow the communities to invest in local economic development that will be led and shaped by 
the local community. The figure below shows how the Scottish Government wants to move 
renewable energy ownership completely to the community. This will allow for an increased 
financial return to the community and increased risk and responsibility within the community. 
This will create more benefits within the community without the Scottish Government having to 
intervene and control the renewable energy projects. This will instead give the communities the 
power to develop what they need and want. In Scotland community benefits payments have 
already helped in the growth with a community baseline line of £5,000 per MW from 
commercial projects. In the last year over £9 million has been provided to Scottish communities 
for onshore renewable energy projects (Scottish Government (2015a). To echo this point 
Nicholas Gubbins explained that communities have made “huge achievements [by developing] 
their own hydro and wind installments to generate large amounts of cash which wasn’t originally 
thought to be possible”(4/19/2016). 
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Figure 11: The Three Main Models of Community Energy 
(Source: Scottish Government (2015a)) 
 
This initiative will not only stimulate local communities but it will also help the Scottish 
Government reach its overall goal for 100% renewable energy without the government having to 
get directly involved in building renewable energy but instead act as support. 
 
II. Electrical Grid Infrastructure Development 
It has been discussed previously in the paper the problems the United Kingdom has had 
with their electrical grid but Scotland has not seen these problems to be as prominent. The 
electrical grid infrastructure in Scotland has been improved at a substantially faster rate than that 
of the rest of Great Britain. Scotland although has tried to combat the grid problems that have 
arisen Nicholas Gubbins, Chief Executive from Community Energy Scotland, said “60% of the 
transmission network is constrained in Scotland”(4/19/2016). Scotland is trying to correct these 
problems through the following plans of investment and planning. 
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“Currently the Scottish electricity transmission owners plan to invest up to around £6 
billion over the period of 2013/14- 2020/21 in transmission projects, including those under 
construction and planned” (Scotland Analysis: Energy, 73). Consumers in the whole of Great 
Britain will cover a large proportion of this investment and the electrical generating companies 
will also supply a small percentage of funds. British consumers are paying for the development 
of the grid system in Scotland because the large-scale onshore wind farms demand the upgrades 
and a portion of the electricity generated will be exported. “Scotland is currently a net exporter to 
other parts of the UK- with net exports ranging from 11 to 23 percent of total Scottish generation 
between 2004 and 2012- this only represents a small proportion of demand in England and 
Wales although it is a large enough amount to catch the eye of British policy makers” (Scotland 
Analysis: Energy, 35).  
The Scots have also been more involved in making sure that their grid infrastructure can 
support their energy plans by forming the Forum for Renewable Energy Development (FREDS). 
This subgroups main purpose is to “advise on the issues and priorities necessary to ensure that a 
range of renewable technologies across Scotland can be accommodated on the grid to meet 2020 
targets”(Scotland's Renewable Energy Potential: Realizing the 2020 Target, 6). Scotland is at the 
forefront of renewable energy practices within the United Kingdom so it only makes sense that 
they are also at the forefront of electrical grid development to be able to support the energy that 
is generation. They have also realized that if they want to meet their long term goals set for 
renewable energy they need to fix this problem now rather than waiting until it is too late to fix 
which seems at this moment will happen to the rest of the UK. 
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EU Policies and Practices 
I. EU General Policies 
The most recent EU policy towards renewable energy was approved on April 23rd, 2009, 
and established different goals or targets for member countries. This policy aims to raise EU 
renewable energy capacity to provide 20% of electricity needs by the year 2020. For many 
member countries this is already well within reach, however, for the less prepared this is a 
difficult task that will require huge investments and changes to policy. This new policy is also 
relative to the base renewables generation of each member country, pushing well prepared 
countries to a much higher goal, such as Sweden aspiring to 49% renewable energy (see Figure 
12). Particular assistance will be given to countries starting from a much lower standing, hoping 
to make this universal goal reachable for all.  
 The countries of the EU have all developed action plans to achieve this goal but the plans 
are constantly modified to better meet the energy targets. Even countries that are not full 
members of the European Economic Area, such as Norway and Iceland, have developed action 
plans and are working towards meeting this ambitious goal. Figure 12 shows the share of energy 
from renewable sources in 2005 as well as the targets for 2020. In addition, member countries 
are required to submit bi-annual progress reports, which detail their struggles and successes in 
working towards their goals. 
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Figure 12: Share of Energy from Renewable Sources in 2005 and 2020 Renewable Goals for Member 
Countries of the EU 
(Source: Directive 2009/28/EC of the European Parliament and of the Council of 23 April 2009) 
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II. Germany 
In the 1980s the German Government made environmental sustainability a primary 
national goal. In 2014, 31% of Germany’s electricity production came from renewable energy 
sources; but the current goal is to increase this share to 80% by 2050. The 
Stromeinspeisungsgesetz (StrEG) or ‘electricity feed-in law’ was introduced in 1991. The Feed-
in Tariffs established under the law have been the most important instruments in the promotion 
of renewable energy in Germany. The law forces public utilities to purchase electricity from 
renewable sources such and wind, solar, hydro, biomass, and landfill gas, and the FITs cover the 
costs to investors of producing renewable energy. The FITs create confidence among investors 
because of the predictable return on investment. This also helps the future of renewable energy 
use as it encourages technological advancements to generate more power therefore increasing 
profit. The StrEG made power utilities buy electricity at calculated rates between 65% and 90% 
of average electricity costs. This was created to encourage individual and community production 
among large-scale electricity producers. In 2000 Germany introduced the Erneuerbare 
Engergien-Gestez (EEG or German renewable energy act), which was an updated version of the 
StrEG. This guaranteed access to the grid while adjusting the FITs from a system based on a set 
guaranteed rate that will not change with changes in average prices of electricity. The EEG also 
heavily incentivized short term projects across Germany.  
These policies have led to substantial growth in Germany's renewable energy production 
since the 1990s. Specifically, there has been a tremendous growth in the production of electricity 
from wind, bioenergy, and solar photovoltaic (PV) power. Wind and PV power together 
accounted for 76,600 GWh/year in 2013 (see Figure 13). Wind power has grown substantially as 
a result of strong public support and favorable environmental conditions. One area that makes 
Germany, and the countries adjacent, unique is the Wadden Sea Wetlands that is the largest 
unbroken system of intertidal sand and mud flats in the world. This area is ideal in that there is a 
very good wind resource and minimal human activity. 
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Figure 13: Renewable Electricity Production in Germany 
(Source: Chabot (2014)) 
 
One main factor in how Germany was able to become so successful in terms of 
renewable energy use is through the widespread public acceptance of the need to use renewable 
energy sources. This is something that many countries lack and can be very detrimental to the 
future success of renewable energy programs. Germany's success in renewable energy has led to 
success in other aspects of the country as well. The EEG has led to many more jobs being 
created in the field of renewable energy and has been a great boost for the German economy. 
Through the reduction in energy cost the average homeowner and business owner now has more 
money to put back into the economy. As well as the jobs that are created through the 
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construction and maintenance of various renewable energy devices being an added boost to the 
economy with the amount of jobs for skilled laborers increasing.  
In an interview with Craig Morris, founder of Petite Planete, we discussed renewable 
energy in Germany. Craig mentioned the benefits that Germany has seen with renewable energy 
projects on a community level that have lead to more efficiency as energy is wasted less when it 
is produced on a smaller scale to more closely fit demand. Also, “any profits made can be 
reinvested to the benefit of the people those profits were made off of in community energy, 
whereas corporate energy providers take those profits and reinvest them wherever they want 
worldwide or pay dividends to global anonymous investors”, “when done properly, community 
energy projects do not focus on profits at all, but on funding worthwhile projects” (personal 
communication with Craig Morris, 4/26/2016). However, he went on to mention how this is not a 
guarantee as local officials and business people are sometimes just as likely to become corrupt.  
The need for renewable energy plans was catalyzed by the Chernobyl disaster in 1986 
along with the fear of climate change increasing over time. Many local communities in Germany 
responded to these events by working towards eliminating nuclear energy in their town. Craig 
Morris talked about how communities wanted to investigate renewables after the German 
Government asked how they wanted to replace nuclear power following nuclear protests 
(Personal Communication Craig Morris 4/26/2016). 
The small Bavarian town of Schönau is home to the ‘power rebels’ that began the citizens 
movement that resulted in them eliminating nuclear energy from their community. This was a 
long process that took years to accomplish and required complete community involvement to 
reduce the amount of energy used and the sources it came from. They also bought control of their 
grid from the German Government to give control of the grid to the people of Schönau instead of 
the German Government. This allowed them later on to sell electricity to people all across 
Germany. Another successful town in regards to community energy is Feldheim, Germany. This 
small town with a population of 130 residents uses only 1% of the electricity they generate to 
fulfill their own local energy needs. This began by Energiequelle GmbH, the local renewable 
energy company installing 43 wind turbines across the landscape. This technique was widely 
accepted by the farmers in the area who made a profit from leasing their land to the energy 
company. The town was very successful in using every resource available in the landscape by 
creating a solar farm on an abandoned Soviet military base. Also, with a town that mainly 
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consists of farms they created two biogas plants that convert pig manure, cow slurry, maize and 
wheat into biogas, which is then burnt in a plant to produce electricity along with heat. In 2009, 
Feldheim was first able to produce all of its own energy from renewable sources (Johns, 1454). 
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III. Denmark 
Denmark has committed twice, once in 2011 and again in 2014, to a future goal of 
complete fossil fuel and energy independence by 2050. This appears to be an extremely 
achievable goal as their preparations for this project began early, and the transition from fossil 
fuels and non-renewable energies began early relative to the rest of the European Union. 
Denmark's commitment to renewable energy has been so thorough that it now places top priority 
on the use and sale of energy from renewables over energy produced by coal and nuclear power. 
Denmark aims to phase out coal as a source of electricity completely by 2030, and is well on the 
way to meet this target.  In 2005, 48% of electricity was generated from coal-fired power plants, 
but this proportion declined to 22.1% in 2015. Nuclear energy had been at the center of Danish 
power generation policy since the 1970s, but in 1985 the Danish parliament decided to 
completely remove nuclear energy from the country’s power supply. This has not been 
wholeheartedly successful, as nuclear energy remains a major source of electricity, but is 
imported and provided 3% of electricity needs in 2015 (Energy in Denmark), although the 
development of nuclear energy in the country as a whole has stagnated and no new nuclear 
power plants have been built since the 1990s. 
Following this major paradigm shift, the country began to focus more heavily on wind 
power and securing its supply of North Sea natural gas. Denmark has had the most developed 
wind power technology due to Danish scientist Poul la Cour pioneering wind power in the 1890s. 
In 1982, a committee was established to promote the establishment of renewable energies in 
Denmark. This committee has been working with an enormous budget, creating a hugely 
successful chain of development on offshore wind power. Denmark has invested heavily in 
research and development of wind turbines, which may facilitate reaching their 2030 goals. 
Wind power continues to be cost-effective in Denmark mainly due to the substantial Feed-in 
Tariff, which allows the market to grow at an astounding rate, and with support from the EU 
become a major part of public policy (Renewable Energy: Facts and Numbers). As the efficiency 
of wind turbines has improved, so too did the use of turbines in Denmark. As of 2012, wind 
turbines produced 31% of Danish renewable energy (see Figure 14) and are projected to reach 
45% by 2020. Of this, 25% was onshore wind generation, and the remaining 6% came from 
offshore sources. There are significant plans in place for offshore wind power in Denmark, 
amounting to 4,000 MW of energy generation by the year 2030. The Danish Government in a 
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number of ways, most successfully monetary support, government certification and testing, 
researching, and FITs have supported these.  
Besides wind power, the 1990’s saw the beginning of government support of many new 
renewable energy forms, such as biogas, solar power, gasification of wood and straw, wave 
energy machines, and hydrogen. These alternatives are growing although they remain a very 
small part of the electricity market in Denmark. There were merely 20 joint biogas facilities in 
the country in 2004, with 20 to 40% subsidy, proving their effectiveness and being heavily 
supported but not yet enough to be as effective the more popular wind power. Denmark 
represents a clear example of a country, which found its successes in the renewable energy 
industry through straightforward pursuit of a single technology. In Denmark “just over 600 MW 
was owned by co-operatives or ‘Wind Guilds’ as they are known there” which is about 20% of 
their wind production (Johns, 1292).  In 2015, the country reached 42% of the total energy needs 
of the country purely from wind power generation, which is the highest figure in renewables 
history, even when comparing it to countries with much smaller energy needs. In two smaller 
regions, Jutland and Funen, the generation surpassed energy needs (New Record Breaking Year 
for Danish Wind Power January 15th, 2015). This excess shows the larger eventual benefits from 
these investments into renewable energies. Denmark had a particularly windy year in 2015 and 
as such profited quite heavily from the generation it exported. With continual improvement on 
the system, large windstorms become extremely profitable for the whole country. 
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Figure 14: Wind power capacity and wind power’s share of domestic electricity supply 
Danish Wind Energy Usage 
(Source: Renewable Energy: Facts and numbers) 
 
 In addition to the strength of the wind power industry, Denmark has two other forms of 
renewable energy, solar and geothermal energy. Solar energy is extremely promising in Denmark 
as it is in many other countries due to its ease of use and maintenance in small communities. 
Currently in Denmark, solar energy accounts for 79 0MW of energy, with goals of 1000 MW of 
energy generation by 2020 and 3400 MW by 2030. This accounts for a rather small portion of 
the country's energy needs, but is being installed at a rather steady rate of 36 MW of capacity 
added a year. This rate was rather small initially, when solar energy was first introduced into the 
country in 1996, however expanded steadily until 2012 when the energy capacity expanded 
twenty-fold. Most of the solar capacity comes from the south east of Denmark, and the highest 
solar potential is on the islands. Solar energy in Denmark is also being used for district heating, a 
small but growing industry in Denmark that hopes to continue to make district housing more 
energy efficient. This industry is shared with the small geothermal industry in Denmark, which 
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contributes wholly through two geothermal plants, located in Thisted and Copenhagen. These 
plants generate no electricity, and have a rather small impact on the heating problems thus far. 
 
 
 
Figure 15: Solar Energy Density in Denmark 
(Source: Energy in Denmark (2016, March 26)) 
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Figure 16: Expansions of Renewable Energy Types in Denmark 
(Source: Denmark, Ministry of Energy, Utilities, and Climate, Danish Energy Agency. Energy In 
Denmark 2013) 
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Figure 17: Growth of Renewable Energy in Denmark 
(Source: Denmark, Ministry of Energy, Utilities, and Climate, Danish Energy Agency. Energy In 
Denmark 2013) 
 
 Denmark’s energy is mostly on a corporate or private level, with community energy 
developing slowly. This leads to some of the companies profiting heavily. One such company, 
DONG, in Denmark “has an annual income of $12 billion” says David Clubb, Director of 
Renewables UK Cymru (personal communication, 4/1/2016). This large profit has made the 
industry grow quickly and make huge strides towards Denmark's Renewables goals. However, 
the country understands the value of community owned renewables, and has many small projects 
that are profiting for the community and developing a strong community energy market. 
A number of case studies exist in Denmark that exhibits the success that can be achieved 
from community energy projects. The Ministry of Energy started a competition for the 
approximate 400 island communities in Denmark to develop the most feasible project proposal 
to become “100% self sufficient in energy” (Johns, Chapter 8, para. 14). Samsø, an island 
community consisting of about 4,000 people in 1998, won the competition with their renewable 
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plan led by Søren Hermansen. He thought that each citizen must act on the potential they all 
possessed, just as the community must recognize this potential. The plan viewed the members of 
the community as “‘prosumers’, producers and consumers at the same time”, as stated by 
Hermansen. After many local meetings, Hermansen was receiving widespread support; however, 
he had to offer to personally complete the not so sought after tasks such as accessing a national 
grant scheme and consulting with banks. In just two years time all of the energy needs in the area 
were met by eleven newly installed and financed 1 MW turbines. Much of the investment came 
from local landowners. 430 investors bought two of these turbines in co-operative ownership. 
The next movement was offshore wind development, which often produces much more MWhrs 
per installation. Due to the fact that the State or Crown owns the seabed, Samsø first needed to 
be granted approval to move forward. The next step was construction of ten 2.3 MW turbines. 
“Of these turbines two are owned co-operatively by small shareholders, five are owned by the 
municipality, and three are owned privately” (Johns, Chapter 8, para. 29). The story of the island 
of Samsø proves how the drive and determination of a community, with the help of some 
investment, can provide an entire body of people with 100% self-sustaining renewable energy. 
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IV. Latvia 
 As a member of the EU, Latvia is under the same policies as Denmark and Germany. 
However, Latvia remains one of the foremost countries in renewables, achieving a substantial 
32.1% renewable energy use out of their total energy use by 2005. Their aims are for a 40% 
renewables use by 2020, which is well within their reach. As a small country with a population 
of 2 million, this is a relatively small contribution to the EU’s overall 2020 goals. Latvia has a 
largely privatized renewables market, however 70% of their overall energy being produced by a 
single large, state-owned company, Latvenergo. Latvenergo is the largest energy company in 
Latvia and is home to four hydroelectric plants and one wind farm. The total contributions of 
these plants is 1536.2MW of capacity to the country's grid, with 1535 MW coming from the 
hydroelectric energy and a mere 1.2MW coming from the wind energy. This near monopoly is a 
problem for the country’s renewables market, smaller and community companies have little hope 
of surpassing such a large successful company to make any profits. This creates an additional set 
of problems, which amount to lack of government support and lack of competition. Government 
support for new renewables companies and undertakings is nonexistent as they already have a 
large successful company that they support. In addition, the lack of smaller companies means 
that the market will only advance as fast as Latvenergo would like to move due to their complete 
lack of meaningful competition. This prevents the technology and policy advances from being 
pushed by the Latvian market, whereas in other countries, the many smaller companies lobby for 
new policies and create new technologies in the hopes of surpassing their competitors. This 
explains their somewhat small growth predictions for 2020, the market is stable and moving at a 
slow rate but will not accelerate due to these issues, and as such will not make huge advances 
within the next few years. 
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V. Sweden 
 Sweden has been tremendously successful in terms of renewable energy, currently having 
over 48% of its total energy supply coming from renewable energy sources. According to David 
Clubb, director of RenewablesUK Cymru, Sweden’s Vattenfall renewable energy company is as, 
if not more, impressive than Denmark’s DONG company (personal communication, 4/1/2016). 
Sweden has seen great success in many different aspects of society as its economy has 
accompanied this growth. Since 1990, the GDP of Sweden has increased by 57% while at the 
same time carbon emissions have decreased by 20% (Johns, Chapter 20,Para 1). This was 
accomplished largely by the approach the government has taken to influence involvement at the 
local level. One key aspect of this was when Sweden became the first country to create a carbon 
tax in 1991, which helped create an incentive to lead local energy projects, which then spread 
across the country.  
 
  
Figure 18: GDP, Energy Consumption and Greenhouse Gas Emissions 
(Source: Martens (2016)) 
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Sweden has been able to greatly take advantage of the natural resources available. As 
trees largely cover the country, the majority of renewable energy in Sweden is generated from 
bioenergy, which covers 30% of their energy use. Even all inner city buses in all major cities in 
Sweden run on biogas. Hydro and wind power also have a large role in Swedish renewable 
energy.  
 A large contributor to how Sweden is able to be so successful in renewable energy is due 
to the commitment to a change at the local level that many communities have begun. The idea of 
eco-municipalities began in Finland and has spread to Sweden and currently roughly one third of 
municipalities in Sweden are considered eco-municipalities. This title simply means that these 
communities work together and share information and practices on how each can become more 
sustainable communities. 
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3. Conclusions and Recommendations: 
Conclusions 
Although Wales has tremendous opportunities for success within the renewable energy 
sector due to its wind, hydro, and solar resources, it currently lags far behind other countries in 
Europe and the UK. For example, in 2014, Wales produced about 16.3% of its electricity from 
renewable energy sources, while Scotland’s production was at approximately 38.0%. Several 
factors have inhibited the development of renewable energy in Wales. The power grid is at full 
capacity and severely in need of substantial investment and upgrades in order to accommodate 
distributed energy generation from renewable sources.  This makes it extremely difficult to 
connect smaller, community-based projects to the established grid, since Ofgem expects them to 
pay for the necessary grid upgrades. Wales also lacks legislative power in planning and 
development for energy, which is largely under the control of the UK Government, which means 
the approval process for projects, is often long and convoluted.  Wales is also subject to the 
vagaries of the British Government in setting tax policies and incentives, such as the Feed-in 
Tariffs (FITs), which severely constrain the returns on investments and may make some projects 
unviable. Finally, there is a lack of engagement in community energy programs, which we have 
found to be very successful in other countries in increasing and encouraging renewable energy 
ownership and generation. 
When the Welsh Assembly has its fifth election, the new members will be seeking to 
make a major impact. From our research we have found a number of ways that the government 
can act to promote the renewables sector. First of all, they need to “create a long-term 
policy”(Interview with Calvin Jones 3/23/2016) that gives direction and stability to the 
renewables market in Wales. This would alleviate the problem that small-scale renewables are 
often considered risky investments, because the regulations and energy markets keep changing 
and investors are constantly having to re-evaluate their plans. With a long-term policy, investors 
and communities would be better able to assess the viability of their projects and create informed 
decisions about future investments and liabilities. In addition, a long-term approach would allow 
the existing renewables companies and support groups to plan for the future, which would help 
the community sector as a whole because an erratic industry would become more stable. 
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Upgrading the grid remains an essential piece of the puzzle. Without grid upgrades and a change 
in the way such upgrades would be funded, it will be extremely difficult to increase the amount 
of energy generated by distributed, community-based renewable energy projects. 
Based on our research, we concluded that there are three primary models of renewable 
energy development that Wales might follow. We call these corporate funded energy, 
community invested energy, and community storage and management. Each approach has 
distinct advantages and disadvantages that we discuss below. 
Corporate Owned Energy: 
Corporate energy focuses on the use of private investment and ownership on renewables 
generation to bring the country forward. This is the most common approach in affluent countries 
of Europe and the United States. Companies and private investors make all the necessary 
arrangements and pay wholly for the installation and operation of the renewables generation, and 
in exchange, profit by selling the energy and through the renewables obligations or FITs. Due to 
the ease of this process, and potential for high returns, the corporate energy market has a 
tendency to grow quickly (see Figure 16). In Denmark, this has allowed markets like wind 
turbines to grow at a huge rate and expand the market (see Figure 17). 
Profits from this approach have been large thus far, and have huge overall benefits within 
the country due to the growth rate and potency of individual projects. However, it also creates 
hugely powerful energy companies, with major sections of the market being owned by a single 
company or several major companies. This necessarily inhibits competition, may increase costs 
for uses, and leads to low community involvement and support of renewables. Community 
members may object to this corporate development of renewables as intrusive, alien, and 
frustrating even though they may reduce society’s carbon footprint. 
The majority of renewable energy projects currently in Wales are corporate owned 
energy projects. These projects were successful in the past when the FITs were higher, although 
as tariffs have fallen so have the returns on investment and enthusiasm of investors. Another 
issue with these larger scale projects is that the grid is currently overwhelmed; therefore, adding 
a renewable energy source also requires major grid updates which dramatically increase the cost 
of beginning a renewable energy project and may make many projects untenable. Scaling this up 
to several megawatt capacity wind farms, this becomes an unbelievable investment, which makes 
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the project a much higher risk. This difficulty causes many of these projects to be scrapped 
before investments are made, with many projects being approved but never submitted due to the 
extraneous costs (see Table 2).  
Community Invested Energy: 
 The community based energy solution is where the community invests solely by 
themselves or through a co-op with a local company to build renewable energy systems within 
their community. Building through a co-op will alleviate some of the risk to the community 
while still making the project mutually beneficial. Communities receive revenues to regenerate 
their local area and invest in local priorities and developers benefit from a collaborative and 
cooperative relationship with communities.  
Community invested energy generation is a common approach in Scotland, Germany, 
and Denmark because of the advantages of creating jobs in development and construction, long-
term economic benefits to the community from revenues, de-monopolization of the power sector, 
increased control over energy production and consumption, and the continued development of 
renewable energy capacity. 
The development and construction phases of the renewable projects create jobs within the 
community and allow the community to be a part of the planning process. This means the 
community is more invested in the project and more supportive of renewable energy as a whole.  
The system creates long-term financial benefits within the community.  After the system 
has been built the energy generated is either used within the community to lower electric bills for 
community members or it is exported on the local grid and to other communities thus generating 
revenues for the co-op and community owners of the project. This process can be seen in the 
Figure 19 below. 
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Figure 19: Community Invested Energy 
 
This option would also promote the de-monopolization of the energy sector. It would take 
control away from the Big Six energy suppliers in the United Kingdom and allow more small 
scale companies or communities to provide energy. In turn this would create competition 
between the companies reduce consumer prices and foster greater innovation within the energy 
sector. The community is able to become a ‘prosumer’ where they both control the production 
and consumption of energy. This makes the community more cognizant of their usage of 
renewable energy because they want to create the greatest net profit possible. 
One of the keys to success of community invested energy projects is not surprisingly the 
need for exceptional community involvement. As noted previously community support for 
renewable energy projects within Wales has sometimes been tempered by public distrust of large 
multi-national corporations that reap massive profits from large scale renewable energy projects 
located in Wales and that are then invested elsewhere. Community invested energy projects, such 
as many in Scotland, Denmark, and Sweden, can help to allay these fears and build support for 
renewable energy in general. 
Community invested energy projects face several major obstacles, including the need for 
improvements in the grid, financial support, an educated workforce, and substantial changes in 
current policy.  
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The current power grid is at capacity and would require additional infrastructure to allow 
for the addition of an energy source, as well as the transportation of this energy to different 
communities is not viable with the current cost to connect to the grid. 
Adequate funding for community invested energy projects remains a major obstacle. 
Certainly, there are many available grants to aid in the construction of small-scale renewables, 
but the awards may be small, the rules and programs keep changing, and a successful application 
requires considerable expenditure of effort. When accepting a grant, a community has to use the 
grant only for key small pieces of their investment or they automatically forfeit the use of feed in 
tariffs. Wealthier communities only need to take little to no grants to increase their future profits, 
while less wealthy communities would need a large amount of grants which would result in close 
to no future profits making the project worthless to them and many energy projects become 
much less financially stable. 
The community needs to develop a well-educated workforce to allow community 
involvement to occur. If the community is not able to supply a sufficient workforce then they 
will have to outsource the work, which will cause for distrust and displeasure within the 
community. Taking away the advantage of community involvement in the project. 
The government will also need to create a long-term plan for the community energy 
sector to allow it to grow and flourish for a long time to come. One of the major policies that will 
be needed is one, which will allow for local communities to become energy providers and sell 
their energy to other communities. Along with this policy others will need to be made such as 
priority on the grid for local community generation, FITs which benefit local communities, and 
land use registration. These changes will allow for it to be more feasible for community invested 
energy projects. 
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Community Energy Storage and Management: 
The third model is an alternative approach to the aforementioned community invested 
model that focuses on local use, storage, and management rather than the export of excess 
electricity to other communities via the grid. This solution is convenient in that it uses smart 
metering, battery storage, and energy supply and demand management to circumvent the need 
and expense of grid upgrades. Smart metering is used in combination with time-of-use tariffs 
(TOUTs) to better match electricity supply and demand.  This model is illustrated in Figure 20, 
which can be seen below. 
 
 
Figure 20: Community Energy Storage and Management 
  
TOUTs set different price ranges for electricity during different periods of the day, based 
on peak and off-peak hours of energy usage. While the morning and middle of the day rate is 
similar to the normal tariff price, customers pay higher rates during peak hours of energy 
consumption, such as during the afternoon and evenings when most are home from work. 
TOUTs are designed to discourage electricity use at peak times, shift consumption to off-peak 
periods, and reduce peak demand. As described in an interview on April 12th, 2016 with Energy 
Local’s Tom Parkinson, the process forces local energy consumers to think more holistically 
about how they buy, sell, and use energy. 
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Local storage of energy can assist further in reducing peaks in electricity export and 
demand. Community members can save money by charging batteries during off-peak hours and 
using the stored energy during the higher priced, peak hours of energy usage. Batteries may be 
costly for the individual homeowner to invest in initially, but can provide the opportunity to save 
a lot of money in the long term, especially with the design of advanced, cheaper batteries. Using 
smart meters, TOUTs, and battery storage means that a community can design a renewable 
energy project to meet local demand without having to export excess electricity when local 
generation exceeds local demand or import electricity if local generation is less than local 
demand. 
According to Parkinson, during the first three months of the SWELL trial, a community 
project in Shrivenham, Watchfield, and Longcot working in part with Energy Local, average 
savings for participants were about 10%. The majority of the trial’s installations were solar PV 
during the winter months, so savings are expected to increase to about 15% over the following 
months. The Bethesda trial, which is set to begin in August of 2016, should show even more 
improvements to consumer savings due to a series of planned local hydro installations, which are 
more efficient year round. Overall, it is being demonstrated that communities rather than large, 
commercial companies can retain the benefits that are exploited from renewable energy. With 
added control over energy production, consumption, and distribution renewable energy 
generation is encouraged more at the local level. This ultimately contributes back to more local 
renewable technology installations and ownership, thus further developing the community sector. 
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Recommendations: 
We recommend that Wales pursue all the three models (corporate owned energy, 
community invested energy, and community energy storage and management) in a three-pronged 
approach to developing renewable energy in Wales.  We believe this will maximize benefits, 
ensure a stable energy market, and promote community development.  Below, we identify a set 
of recommendations at three levels of government that would allow Wales to advance such a 
renewable energy strategy. 
UK Government Policy 
 We recommend that the Westminster Government make improvements to the current 
power grid to allow for more energy projects to be attached with less contribution from the 
investor. The rate of Feed-in Tariffs has substantially dropped in recent years causing decrease in 
return on investment. If the FITs were to return to the previous rates, then it would cause many 
more small-scale projects to form. Currently any project larger than 5 MW needs to be approved 
by the Westminster Government. Therefore, further support of these larger projects as well is 
needed for Wales to succeed. Investments and promotion in batteries and micro-renewables 
throughout the entire UK would cause this technology to further advance. Lastly, improvements 
to land use registration would make beginning renewable energy projects simpler and easier. 
We recommend firstly that the Westminster Government invest in some major changes to 
the Welsh grid. While this is an expensive project, it is necessary to complete any of the models 
we discussed above. The governments, both Welsh and United Kingdom, will need to make 
large scale changes to the power grid in order to allow more projects to take place around Wales 
without them requiring expensive additions that would negatively affect the investor's future 
profits severely. This additional cost, we found, was a huge barrier that prevented many 
renewables projects from developing. The existing grid simply cannot support the changes that 
small scale rural renewables requires. The grid was simply built around an infrastructure that is 
outdated, as it used to focus on moving energy from the old coalmines to highly populated areas. 
Now that the coal industry has almost completely died out, we feel that a change to the grid 
would improve this out of date system. 
We recommend that the Westminster Government enact a policy that puts a priority on 
sales of renewable energies. This is a policy in place in Denmark that has greatly helped promote 
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renewable energy use and sale. We found that this also would allow for local renewable 
generation to better compete with the Big Six and have more competitive prices while further 
promoting the use of renewable energy sources in Wales. 
We recommend that the Welsh Government implement policies that could be put in place 
to promote renewable energy use including time-of-use tariff regulation that changes prices of 
energy depending on peak demand times of energy consumption. A long-term energy strategy 
has been missing in Wales in recent years as it changes frequently therefore we suggest a more 
consistent, long term, strategy be developed. Our research has found an addition of single grid 
entities would combine communities to buy energy together and in bulk to save money and 
promote use of batteries and smart meters. Further support of better communication and research 
from the Welsh Government would help ensure constant development of renewable energy. 
Regulation to allow the personal sale of energy is needed for communities to profit off of the 
excess energy that is generated and not used. In other countries such as Denmark we have seen 
that renewables having preferential treatment in the market allows them to better compete with 
large energy companies and further promote renewable energy generation. 
Improvements to land use registration is recommended so that the process for 
communities to obtain rights to land for renewable energy projects will be expedited. Currently it 
takes several months to complete the process to allow communities to develop on private land, 
even with permission. From our conversations with developing and completed renewables 
projects, we found that this process delays projects for far too long. This delay becomes 
expensive for community members and corporations, and often leads renewable energy projects 
to an early failure financially. With an easier and more straightforward process, planning time 
will decrease substantially, allowing for more projects to be developed and constructed. 
Therefore we advise that the Welsh Assembly improve the process for land use registration. 
We also found that a Welsh policy that would allow for the sale of energy between homes 
and communities would benefit many community energy projects. This support from the 
community level can be seen in other countries that are successful in renewable energy, and it 
would make a huge difference for the community sector of energy for Wales. This policy would 
allow both of our community sector plans to succeed and would allow the Welsh Government to 
mandate and moderate the energy sales to allow communities to compete with the Big Six. 
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Therefore, we concluded that some sort of regulation by the Welsh Assembly on this sector 
would be beneficial to both parties, government and community. 
An additional policy that we recommend the Welsh Assembly should support is the time-
of-use tariffs and should set up regulations and guidelines for them. This will allow for greater 
control over usage of energy, allowing for matching of supply and demand making it so grid 
improvements may not be needed. Due to the fact that the tariffs would be controlled by small 
local power companies, some sort of a baseline or guidelines would help to regulate these tariffs 
to a level that is stable and sustainable. 
As stated previously, there is a conflict of interests between energy and community 
project grants and the respective FITs. If a community accepts a grant to help fund their project, 
they can lose out on the ability to receive profits from FITs. This prevents the Welsh Assembly’s 
projects, which are already directed at rural development from helping the most needy 
communities, typically being the targets of the grants. Therefore, we recommend that the Welsh 
Assembly reexamine their policy on grants in the renewables market, as it would allow for much 
more successful rural development, especially under the less profitable FITs. 
The final endeavor that we recommend is for the Welsh Assembly to attempt would be to 
influence the Big Six energy companies and National Grid to make a more succinct process to 
register a community as a single grid entity for the use of smart metering. A community acting as 
a single entity allows for communities to buy energy in bulk instead of as individual homes, 
which gives them a discounted price. The way this process works currently is that such 
communities, which are mainly, test trials such as the SWELL trial and others are basically 
treated in the same way that an airport would be treated on the grid. This process could be more 
properly handled by allowing single grid entities, which would make the process simpler for all 
parties. 
Community Endeavors 
We recommend Wales takes a strong approach on community energy projects as we have 
seen countries such as Germany and Sweden have renewables grow at the community level 
resulting in the entire country succeeding. A large aspect of promoting communal support is to 
further document and communicate on the renewable energy process. Improvements to this 
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process will help later projects in their endeavors through examples and experienced peers for 
advice and training. 
We found that communities need to build a strong communication network where the 
ideas and information about projects can be shared with other communities. Proper 
documentation is essential to gather an appropriate understanding and aid further projects. With 
this information properly stored and communicated, collaboration and networking between the 
communities on projects will become more effective. Our recommendation has already started to 
begin in Wales through groups such as Community Energy Wales, Renew Wales, and 
Renewable UK. 
Our results showed that the community sector would benefit heavily from investment into 
batteries and micro-renewables. Investing in batteries will hopefully lead to more advanced 
batteries, which can store more energy, have a longer lifespan, and are cheaper to purchase. 
These batteries would allow for improvements to current time-of-use tariffs, as more energy 
could be stored at a time, which would increase their overall efficiency. This would also help 
with grid problems within the local community because excess energy will be able to stay within 
the community in battery storage instead of having to export the excess energy. These 
investments or encouragements can come from a number of sources: the Welsh Assembly, the 
Westminster Government, or from energy companies themselves, and we recommend that this be 
pursued wholeheartedly.  
We recommend that within communities, training and education on renewable energy 
systems and construction is properly documented and researched so that the community can take 
full control over their projects. If the community can create a well educated work force then the 
jobs in both development and construction can be given to community members instead of 
having to import workers from other places. The community will also be able to perform upkeep 
on projects or make changes if they are needed. As it stands, several companies exist that are 
working towards achieving this, such as Community Energy Wales and Renew Wales. However, 
use of these organizations is not as widespread, or as well known as the communities could use 
successfully. Therefore, we further recommend that the Welsh Assembly promote the use of 
these companies. Proper promotion from the government, and use of these by the communities 
will allow the benefits of the individual programs to spread and will cause the best resources to 
become better and more widespread. In addition, the companies that manage programs like this 
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could stand to use some research and promotion to the proper individuals and community interest 
groups to increase the use of their products.  
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Appendix I: Methods 
The goal of this project was to assist the Green Valleys Community Interest Company in 
developing a model renewable energy strategy for Wales that could better meet UK climate 
change commitments and build a stronger rural economy. In order to accomplish our objective 
the team has identified four objectives:  
• Summarize the current scope, scale, and ownership of renewable energy in Wales and 
contrast it to other regions of the UK and Europe in particular.  
• Identify the structural, political, and other levers and barriers that have contributed to the 
current Welsh renewable energy resource development.   
• Identify best policies and practices from around the world in the use of renewable energy 
technologies to promote rural economic development. 
• Outline a potential energy future for Wales that maximizes energy resilience, improves 
the long-term benefits to the Welsh economy, and takes steps to address fuel poverty.  
We used three methods to achieve our objectives (see Preliminary Task Schedule in Figure 
9): 
• Extend the preliminary desk-based background research that we conducted for the 
proposal by reviewing additional literature that we identify when we are on site, 
especially items to which we are referred by our sponsor and interviewees. 
• Build on the background research by conducting an extensive set of in-depth interviews 
with experts in the renewable energy sector from academia, industry, government 
agencies, and non-governmental organizations in Wales, Scotland, England, other 
selected countries in Europe, and the United States. 
• Bolster our understanding of the local context of renewable energy projects by 
conducting site visits at several small scale renewable energy installations in Wales, 
including wind, micro-hydro, and solar facilities. 
I. Interviews 
We conducted a series of in-depth, semi-structured interviews (Appendix V) with key 
informants in the renewable energy sector from academia, industry, government agencies, and 
non-governmental organizations in Wales, Scotland, England, other selected countries in Europe, 
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and the United States. Where possible we have conducted these interviews face-to-face, although 
we have had to conduct some by Skype, phone, and/or email based on interviewee location and 
availability. We identified a preliminary list of candidates to interview based on our review of 
the literature and recommendations from our sponsor. We then developed a snowball sample by 
asking each of our interviewees to refer us to other key informants in the field. During each 
interview one group member was the leader while another two took notes to ensure all important 
information was accounted for. The fourth member of the group was there to interject and help 
facilitate the flow of conversation towards pertinent information that assists us in fulfilling our 
objective. 
  We developed preliminary interview scripts based on our background research and in 
consultation with our sponsor and advisor. We tailored each script to better suit its audience. The 
interview questions focused on three areas and are targeted to the countries and regions 
appropriate to the interviewee’s expertise: 
• The current scope, scale, and ownership of renewable energy in particular countries or 
regions 
• The structural, political, and other levers and barriers that have contributed to the current 
renewable energy resource development in particular countries or regions 
• Policies and practices in the use of renewable energy technologies to promote rural 
economic development in particular countries or regions 
 
As previously stated, we adjusted the questions depending on the different types and 
locations of stakeholder groups. Prior to each interview, we conducted background research 
about the interviewee and his/her organization in order to be better versed in their particular area 
of expertise. Thus, we asked more informed questions and the overall conversation with each 
individual was more in depth. We have included sample questions based on our literature review 
and the iterative process with our sponsor and advisor (Appendix I). 
We have summarized our conversations, rather than create verbatim transcripts, and 
identified key themes and quotations in a data sheet. We did not record the interviews to avoid 
intimidating subjects, but we have had one or two team members taking notes. Subsequent to 
each interview, we further discussed the information obtained to generate potential new 
interview questions and informants. We asked each interviewee for consent and permission to 
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quote them, prior to the interview. We began each interview with a preamble describing the 
purpose and conduct of the interview and explaining the rights of the interviewee (see draft in 
Appendix II).  
II. Site Visits 
We planned to strengthen our understanding of the local context of renewable energy 
projects by conducting site visits at a sample of renewable energy installations in Wales, 
including wind, micro-hydro, and solar facilities of different scales and sizes. We believed 
visiting a range of types and sizes of facilities to explore what factors affect the role the facility 
plays in the local community, but our sample has been limited by the willingness of facility 
managers to meet with us as well as the logistics of reaching the sites, many of which may be in 
more remote areas of Wales. The link to EnergyArchipelago.com, 
https://energyarchipelago.com/#/map, shows the location of renewable energy facilities by size 
and type. We consulted with our sponsor to identify those facilities that might be most valuable 
to visit and to identify local contacts needed to arrange a site visit, including the staff and 
volunteers responsible for managing the facility and members of the community who are 
proponents or opponents of the facility, including local business leaders and politicians. 
Our preliminary questions fall into three topical areas (Appendix III). We planned to ask 
a series of background questions regarding the history, development, funding and operation of 
the facility. We asked several questions regarding the use of the energy and its impact in the 
community. For example, is the facility living up to expectations? If not, what have been some of 
the factors that have limited performance? Finally, we asked a set of questions regarding the role 
of politicians and policy makers. What rules, regulations, and policies were helpful in 
establishing the facility, which ones proved most difficult to address, and what changes would 
make the development of similar facilities easier in the future. 
Due to time constraints and the amount of further research and interviews we conducted, 
which we determined to be more beneficial to final project as a whole, we only conducted one 
site visit to the office of Tidal Lagoon Power, which is discussed in further detail above. This is a 
large-scale hydro project that has been in planning for the last five years and is planned to begin 
construction in the next few years. Here we spoke with three key stakeholders on how they are 
planning this project focusing on how this process can be improved to promote more projects 
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similar to this in the future. Along with discussing the benefits environmentally, economically, 
and socially that these types of projects would have. 
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Appendix II: Sample Preamble 
Hello, my name is (insert name of main interviewer here), and these are my colleagues, 
(names of every other attendee). WE are students from Worcester Polytechnic Institute in 
Massachusetts, US. As part of our degree, we are working with the Green Valleys Community 
Interest Company to research and develop a renewable energy plan for Wales.  
This interview is voluntary. If at any time you have questions or would like to take a 
break from the conversation please say so. In addition, if you feel uncomfortable answering 
questions or continuing please do say so. Your opinions are important to us, however, so if you 
do not mind we will be taking notes throughout the interview. Prior to use of any information 
from this interview, the team will first contact you detailing which sections we will be using and 
will ask your permissions to quote you. If you choose to remain anonymous, we will also take 
this into account. We will treat any information that you disclose in this interview as 
confidential. 
 Shall we begin? 
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Appendix III: Sample Questions 
 
• The current scope, scale, and ownership of renewable energy 
o How do you feel the current (Wales, Germany, Denmark, the UK) Government is 
handling the use of renewable energy? 
o Are you aware of what other countries are doing with renewable energy? 
o Do you know where (Wales, Germany, Denmark, the UK) ranks among other 
countries when it comes to renewable energy use? 
o Do you think (Wales, Germany, Denmark, the UK) is successful with their 
renewable energy use? 
o Is there anything you see other countries doing with renewable energy use or 
policy that you want to see (Wales, Germany, Denmark, the UK) do? 
 
• The current structural, political, and other levers and barriers 
o Do you think new renewable energy policy is seen as an important issue in Wales 
and the UK? 
o What are some difficulties you have faced with current renewable energy 
policies? 
o How long has renewable energy use been seen as an issue in (Wales, Germany, 
Denmark, the UK)? 
o Do you think the general public wants more renewable energy use? 
o Which types of renewable energy sources seem to be most accepted? 
 
• Policies and practices in the use of renewable energy technologies to promote rural 
economic development in particular countries or regions 
o What do you want to see from the (Wales, Germany, Denmark, the UK) 
government in terms of steps to improve renewable energy? 
o What do you think are reasonable goals for (Wales, Germany, Denmark, the UK) 
in terms of renewable energy use? 
o How can new renewable energy projects affect the economy? 
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o Do you see more use of renewable energy in companies or individual homes and 
communities? 
o In (Wales, Germany, Denmark, the UK) are people willing to use renewable 
energy only to save money or do they want to help the environment? 
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Appendix IV: United States Policies and Practices 
The United States has a much simpler approach to the use of renewable energy and 
appears less worried about global warming compared to most countries in Europe. In the United 
States the use of conventional energy is not considered a priority to deal with; this is similar to 
what Wales is currently dealing with, as they are struggling to have government officials 
recognize this as an immediate issue. In the United States there are broad federal regulations that 
must be upheld in each state. However, most federal involvement includes projects that must be 
applied for, and then, if evaluated as efficient enough, will receive some federal funding.  
Deeper involvement and regulation is an issue on the state level; therefore, each 
independent state has a different process for initiating renewable energy projects. In the example 
of wind farms, twenty-five states have different regulations on how residents can get a permit to 
begin a wind farm. In some states there are no regulations that must be followed and no permit to 
apply for, while others require residents to apply for a permit at the town and state level to begin, 
and furthermore get regular reviews from a separate environmental organization. 
The region of the United States that most closely resembles Wales and the U.K. in similar 
and overall environment is New England. States in New England have had varying success in 
their work with renewable energy. Maine has been one of the most successful states in the 
United States. In 2015, Maine had over half of its net electricity generation come from renewable 
energy resources with 638 GWh coming from renewable energy and 413 GWh from typical 
nonrenewable energy resources. The majority of this renewable energy comes from hydroelectric 
power plants taking advantage of the many rivers going through the state, while there are also 
many biomass and wind power plants in use. The U.S. Energy Information Administration (EIA) 
provides this information. Vermont, New Hampshire, and Connecticut produced close to half of 
their net electricity generation from renewable energy sources and half non renewable. 
Meanwhile, Massachusetts and Rhode Island were highly dependent on nonrenewable energy 
resources. This difference can be attributed largely to Maine being less populated and having 
more rural area that can be used to capture renewable energy from the environment while 
Massachusetts and Rhode Island have dense, urban cities: Boston and Providence, which 
contribute to greater energy use and less coming from renewable energy sources. 
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There is a clear difference between Maine and other states in the United States regarding 
their renewable energy portfolio goals and investments in energy efficiency. The Database of 
State Incentives for Renewables and Efficiency provides a list of every program that each state 
has on renewable energies. Every state has a different number of programs and many states make 
each regulation required statewide, while larger states, such as California, have programs that 
only apply to certain cities and areas. In Maine most programs are required instead of financial 
incentives. In many of the unsuccessful states most programs offer tax breaks, but are not 
mandated. In Maine the only programs that are not required are the ones for the few 
organizations that are already highly using renewable energy. These are rewarded with financial 
compensation as well as tax breaks. 
Regulations from the federal government are altered for each state. They take into 
consideration the different climates and amount of rural and urban areas. There are on average 
twenty programs for each state that come from the federal government. In each state less than 
five of these programs are required while the others offer financial incentives or tax breaks. The 
required programs consist of goals that they want each state to accomplish in regards to what 
percent of their total energy comes from renewable sources, while the other programs are 
regulations on inspecting energy producing equipment. 
The United States has greatly increased the amount of renewable energy consumed in 
recent years. In the first quarter of 2014 74% of all new installed electrical generation came from 
solar. This is a large improvement, however they still consumed the world’s largest amount of 
oil, with consuming close to twice the amount of china. The US has seen a large movement of 
energy activism in its history. A part of president Roosevelt’s New Deal in the 1930s was the 
Rural Electrification Act that sought to fix the problem of 90% of rural populations not having 
access to electricity. This can be compared to problems currently seen with grid infrastructure 
challenges in Africa. This type of legislation was greatly successful in the ways it helped the 
country through more than just supplying energy it also created many jobs and helped to 
stimulate the failing economy. 
In an interview we conducted with Howard Johns on 4/4/2016 he discussed how he feels 
that America is one of the most interesting countries to look at as is approach to renewable 
energy is much different. The Community Choice Aggregation (CCA) has been in place in a few 
states since the early 2000s and consists of local communities buying all the energy needed for 
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that area. This ability to buy energy needs in bulk results in lower energy costs, the ability for the 
community to purchase energy from renewable energy sources, and can better provide power 
from more local sources. This system has seen growth since the early 2000s and in 2013 had 2.4 
million customers that source renewable energy, which totaled more than 9 million MWh of 
renewable energy. 
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Appendix V: List of Completed Interviews 
 
